Interaction of the NH2- and COOH-terminal domains of the FLP recombinase with the FLP recognition target sequence.
The FLP protein that is encoded by the 2-microns plasmid of yeast Saccharomyces cerevisiae is a 45-kDa site-specific recombinase that belongs to the Int family of recombination proteins. FLP catalyzes a recombination event within the plasmid by binding specifically to each of three 13-base pair (bp) symmetry elements of the FLP recognition target (FRT). We have shown previously that partial proteolysis of the FLP protein by proteinase K resulted in a COOH-terminal fragment of size 32 kDa (P32) and an NH2-terminal fragment of 13 kDa (P13). In this study we have used footprinting with dimethyl sulfate to show that P32 binds specifically to the outer 9 bp of the 13 bp symmetry element. Binding of P13 alone to the FRT site was not detectable in this assay. However, when P13 and P32 were incubated together with the FRT site, protection of the remaining 4-bp region of the symmetry element was observed. To confirm these results we used bromodeoxyuridine (BrdU)-dependent UV cross-linking. P32 became cross-linked to the substrate that contained BrdU substitutions in the outer 9 bp of a 13-bp symmetry element, but not to one with the BrdU substitutions in the inner 4 bp. Reciprocally P13 cross-linked to the latter substrate but not the former. Cross-linking was both BrdU and ultraviolet light-dependent. This study indicates that the COOH-terminal domain (P32) of FLP recognizes the outer 9 bp of the 13-bp symmetry element, whereas its NH2-terminal domain (P13) is needed for protection of the inner 4 bp of each symmetry element.